The effects of biosynthetic human proinsulin on carbohydrate metabolism.
Large quantities of biosynthetic human proinsulin have recently become available through recombinant DNA technology. Since the in vivo effects of human proinsulin have not been studied in man, we compared the dose-response relationship for stimulation of glucose disposal and suppression of hepatic glucose output by proinsulin and insulin. Ten normal subjects were studied using the euglycemic glucose clamp technique. The human proinsulin and insulin infusion rates were chosen to achieve steady-state proinsulin levels 10-fold higher than insulin levels on a molar basis, based on previous observations that porcine proinsulin has approximately 10% the potency of insulin. Proinsulin infusion rates of 2.75, 7.5, 22.5, and 45 micrograms/m2/min were compared with insulin infusion rates of 0.63, 1.67, 5, and 10 micrograms/m2/min. Primed, continuous infusions of insulin yielded steady-state levels within 25 min, whereas proinsulin levels did not reach a steady state for 120-180 min. The metabolic clearance rate of insulin was 11-12 ml/kg/min at the lower infusion rates but fell to 8.4 ml/kg/min at the highest infusion rate. The metabolic clearance rate of proinsulin was 3.0-3.5 ml/kg/min at all infusion rates. Dose-response analysis demonstrated that proinsulin-mediated glucose disposal was approximately 8% that of insulin. In contrast, proinsulin-mediated suppression of hepatic glucose output was approximately 12% that seen with insulin.(ABSTRACT TRUNCATED AT 250 WORDS)